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T>r Ait ipgflo 
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1 2 5-2 9 0:;57>fif-T'^Szii:&#ISi:i:-t-5^^:^i 4 lzum<D^yr^ A 
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ti^(Dm^{LM^izMjz-^ ^mMyt(Dmo)m<DmMmti^ 1 25-29 o;^j-rif- 
izmm^tix v^ s ^1 h ^i^mt-r^m^m 1 7 izmm<oyty r >r Ammn^o 

mm^^L. ■?-<DM3t®M;5AU 410-1440 Tim'e&^:it.^nWLt-t 

){)n410-'1440 nml?fey, S 2 ©i!f^3t<?)tSt;S?&'^ 1 450~1500n 
mT' S r a: i: -r S 3^ 7 T >f /N'iiipgllo 

[^^^2 1 ] mm:r.}V\£ryz^^ji^^^fi\i 0 0 OMSp p mJ2^TT^-g> 

ri:&#Mi:^sl»^]Si 9X1*2 oic|a«(D3t:7T^AJti|ii#l. 

(D^mmt. w yi^^^myy^Aii. myvyj^mMy7 4A^mm'r^m2 
(Du—^^mt. ^nibu-^)ftmf)^^<DmMyt^m^^t^m.-r^m2(D^m 
^t. vy 7 ^ Afs^hmm\^t=.m'^%^'t(Dm.^\zm\:>x^^t ^i^w. 
ma. m^^^X'^m.-^ntc^. v^)^h.m^my7^Axmm-^nt=.m^%h. 

m-^ ^ z.n^mwiiL'r ^%y 7 ^ Amm^o 

{m^i^2 3] mmm^(ov-^%m<Dmmitm.^i:f^i 3 i o~i 4 s o 
T'$> ^ 3 ^mnt-t^m^^ 2 2 \zum(D% y7>( Aitipi^^ 

im^^2A ] trfiH^^Miims ®-a-?«©WT% V ^} y i^m^y 7 A 
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a 

[if*^2 5] mmm3(Du--^^m(Dmmm&^i)'^i 3 s o~i 5 5 o 

m^^2 6] mmt/Vijyr^/'^t.rcLit^-jv^^ hy7^A0^pfji<ii 
%-:^ti^^m:m^y7^Ax:&^zt^nmt.-t^m^mi7im2 5 v^•rn*^^c 

im^m27] im(D^j\^^^ hyr^At.. i/u:<7 7 7-r Ad^^^s 1 
^m(DBmm^ii. m^izm^ji^mm^m.^^mt^2'D(Du-^^mt.. 

m^^2 8] mm2'Da^\^-'^%mis^h(Dmm9t<DW.Wio>m(Dmnmff^ 
4 2-16 Qi]^'^-xth^:r.t.^mm<iL-t^m^^2 nz^m<7>%mmiyy^v^ 
A. 

[m^m2 9] B&ga^;i/^>r hy 7 ^ ^tt^^mnmy 7 ^ ax$>^ z. 
[0001] 

^^mit. ^y7^Amm^jsi.rj^'tn%:m^^rcytmmiy:^7^^izm-t^o 

[0 0 0 2] 

mcD^-^ymmi/^CDm^^m liZm-fo r®^V>itl|iS§g{C0V^T^i, H.Masuda 
et al., Tech. Dig. of ECOC, pp. 139-140,1998, ^-5 V>lii^J^^ 1 1-2 8 

8 3 3 7#tciB«$tiTv>^. z(Dytmm^i.t. xts\^t=.w.'^^M(Dm^%^m 
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5 2^m-t^o ytyy^/^it. ^%izmmam (na) <DiyVii}yT'^A^r:Lit 

[0 0 0 3] 

mm^t\f^z>) T'li5>? 2 0 nm, ■5^;i/^>r h 7 r-T A$:Mv^fe^•T>itl|li#| (JgA 
T> ^;U^-f ^^v>^il^^S^i:v^e)) "t?]©^ 3 O n mr-^o feo 
[0 0 0 4] 

m^m^^xmmys^'^ h)v^^m.^t • jti^m^t^^f^x i o o nmt.x<D^iBmm 

^^!c$:#TV^-5 (Y.Emori et al., Proc. of OFC, PD19,1998 ) „ :i<D^miti/ 

T'ii> mm^-'!7mMii^xmmmm^m^K^vfti^mm^n^x\^^^i!i^. ^ 

[0 0 0 5] 

iyv^^4 hmm^mmmmy^^^ hjv^m2 (b) jc^t-o z.zx\ mmit 
m^ytm^iimm^mM<Dm^mt^ ^-^ymm^o^mm (o n-o f fmm) 
(DdBmmmit. -i&<Dmm^j^v-iz^^^x. ^(Dmmmmizitm-t^o 

t.. 1 7 0 nmfej:t>'9 0 n m^jftJC hf- ^ Tb'f^ U , M;SM= 12 0 n m^ifitC 
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[0 0 0 6] 
[0 0 0 7] 

A^(D^±mma yr^/it^jv^^fhyr^^i^m^'^r^^yr^ Ammmx 

[0 0 0 8] 

t^mh, mm2^<Du-'^^mi)^h<DmM^(Dmm(Dm<DmMmt>^ i 25-2 

9 0:^j>fif-T*fe'Sri:«:#^il-rs%©T', EI 3 tc^UfcH 1 (Z)||J6Mlc>t^j^; 
■t^^(DX$>^. 

[0 0 0 9] 

m^m2izmm<Dmmit, hyr^fAn, K^^zm^£^>mmm&^^ 
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iz-^it-f. ■^t\,ih<DmjtM^ic.Mi^-t ^mMyt(Dmm<Dmo>mMmti^ i. 2 5-2 9 

0;Jj>rif-T'^Sr i:$:#|^i:t-S=fe;®T% EI3 {Ca^L;^:!! 1 (3!)||^iM^CJ^^^S;■t 
[0010] 

M#^3 icSH«(Z)|g0^(±, hyy^fAH. t^v r-( /^t. svmc 

[0011] 
[0 0 12] 

^i)(Dxu m4 iz^Lr:im2(DmMmizM}^ir^^<Dx&^. 

[0 0 13] 

4<DmmmizMm't&^(Dx&^o 

[0014] 

T'<jii)^m-^^(DXM:^!MizMLxmmizmm^nx\^^zt^!f^m,ii-rst)<D 
x% Mnz^Lrcm4<DMmmizMi^-t^%<Dx$>^o 

[0 0 15] 

m^^8izmm(Dmnit. m^m7izmm(Dmmiz:i3\<^x. mm^jv^>( hy 



ttlsiE#2 002-3019982 



#2 001—027273 



[0 0 16] 

3 i: & # iS[ t -r -5 % © T ^ s o 

[0 0 17] 

®^M^;?)^e>ffl*fbfeiafiB^$:fg#3^i:^M-r^m2CD-a-M§: 

So 

[0 0 18] 
[0 0 19] 

M^si 2{ctH«®^0;gii, m^mi oxiti lizmmo^mifZis^^^x. mm 

[0 0 2 0] 

m^mi 3izmm(Dmmit. m^mixit2izmm(DmMiz^\^^x. mmm^ 
^<Dii!,:bmizmmm^tm^mmLr:iz.t.^nmiit^%(Dx&^. 

[0 0 2 1] 

yT-(ji<DtpmizmmLt=.mn^^mt. m^izm^jt^mm^m^^^^^z-D 
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So 

[0 0 2 2] 

-'^%mts^h(omu%(Dm^o^^(^mnmti^ I 25-29 o:ij-f-»f-T'&-5z:^ 

&##i:-r-5%®T% Ell oic^L/fe||7®||JiM{c*fi^;-rs%(Z)"z?^So 

CO 0 2 3] 

^i^^(Dm>t^m^^zi^m-t ^mn%(Dmwi(Dmo)mi^mis^ I 25-290 

;5j-rif-T'fee3i:$:#Mi:-r-5>=fe®T% 01 0 C^L^Ig 7 (D||^6M^c^/;5t- 
[0 0 24] 

[0 0 2 5] 

%«)T% mi iKmhtti'msc^mMmizn^^-t^^o^xth^. 

[0 0 2 6] 

m-t^^m^^^L. ^(Dmmyb(Dm-^ti^i 410 — 1440 nmx&:s>zii^ 
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[0 0 2 7] 

ti^iy—^^mf)^^<Dmm^'^m^^t.^m-t^^m^^mL. "torn i (omm 

^(Dm.^ti^l 4 10—1440 nm"efeU, f$ 2 (DmMyt(DmMt)^ 1 4 5 0~1 
5 0 0 nmT'^Sr i:S:ift^i:f S^©T% El 1 2 (Cat UJ^iH 9 (DHJfeMiCM^S 

[0 0 2 8] 

m^mz nzmm(Dnmit. m^^i 9xit2 oicsH«cD#§^(cfev%T, mm 
mi 2izmhr:im9(DmmmizMf^'t^^(D'e&^o 

[0 0 2 9] 

m^^2 2izmm(Dmmt. ^r-jv^^ h^r^ -e®5^;b^-f n^t-ta 

•t^m2(Di/-''\f^mi:, 'tn^u—*fytmtf^^(Dmm^^m^ytii'^m-t^m 
2®-^Mi:, 7^;i/^-f hyr^^^ij^^mmLr^m^^^tcom-Rizjz^i^.x^m 

^m^^M-t^^ii^mmi}i-t^%(Dx. mi sic^l^^i Q(Dmmm\znm 

[0 0 3 0] 

m^^2z\zum.(r>^m\t.. ^^^2 2^cfH«®l§^^c^^^T. mmmi(r>\y 

-''^%m<Dmn%m.^f)^i 310-148 OT'feSz:i:&#Mi:^s=b®"e, s 
1 stc^bfeHi 0(Z)|iigMic^^5-t-5^j(D-efe^<, 

[0 0 3 1] 

^^]S2 4lcfH«®#60>5tt, ^^:^2 2Xli2 3lCfH«(Z)|§0^^C33V^T, ftfia 
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CO 0 3 2] 

-'^t^m<Dmm%m^ti'^ 1 380-155 ox^^z-t^w^t-t^^o^x:^^ 

o 

[0 0 3 3] 

T ^ A' T' & S r ^ S: # ^ -5 % ® T' ^ -6 3 
[0 0 3 4] 

1 ^m(D^mMmt.. s.\^^izm^jt^mmm&^^m^^ 2 u-^^^m 

[0 0 3 5] 

m^^2 s\zum<^nm\%. m^^^2l\z^m.(D^m\zis\^x. tufa2o<z)i/ 

[0 0 3 6] 
[0 0 3 7] 

r (Z) J: e) r4^mm(D^ ^ {c, ^iS[t^:^®S&^H^^^McD5^7 r-r /-^"it^s^^i: 
5:if^(Z)4a^, o^U, 1) 7";bv'f N:7T-f 2M:RTi&^Bt-S, 2) 

h7T>rA^i/U;?77r>rAS:^tl^tlM?&'g>?S;KT'i&@-rS, 3) ErS: 
<£?gMlC^jDLfe7^;i/^>f h^T-r/"?^ 1 oXli2o®?g;R'ei5!f|Ht-'5, 4) 7^ 
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[0 0 3 8] 

im 1 mmmi 

;i-;b5a, 5 b i: 1 oCD-a'M^4 -So -e® 5 a, 5b 

lt^mii^ly-if=EV=L-)V (LDM) l/-- if^Siife^^T?)^, #{C, 

LDMje^^OD ^'--^f^i;n-;^$:MV^T%llIC^^7&'^fe'So 2o(DLDM5 a, 
5b$:LDM-lfeJ:tJ«-2i:L, ^tl e>®®^3tM;R$:-etl^n ;i 1 ^J:tJ«^ 
2^i-r-5o 

[0 0 3 9] 

0 2 (a) lCatL;tfa#^m^^^ X liS^XJX 2(Dm.^m^ 0 n 

[0 0 4 0] 

EI4 (a) li, A,l = 1460 nmlB^t^X 1 = 14 lOnmi: X^tch^CDM 
m (d B#ft(Z)fflMffi) h;i/%^bfe®-e. ,1^Il 5 O O nm-JMll 6 5 0 

nmO^mi 5 0nm®®H (¥Sf'J#=^^) T'^S-fC^ tl^flJ#>^^^ 

fify#^J|lc7b'^0^lCj£^L/TVNSo 04 (b) It, a. 1 = 1 4 6 0 nmiScfctJf A 
1 = 1 4 2 0 nmi: L 7^: ^ $ (Z)ftJ# ( d B ^eiO+B^f-fii) X/^^' h;i/$:^Lfeig 
"e^ ^iiUJ^ 1 5 0 0 nm-m 1 6 5 0 n mO)^ 15 0 nm®tgH (^SfU^i^ 
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[0 0 4 1] 

(DH?: 3 0 nm- 7 0 nina bfc^^-e^So ^tc -e®M;RMC^f5L3t 2 o 
[0 0 4 2] 

?g:R^J:t>V\°'7-*^, ^tV-m, 1 4 6 0 nm, 2 0 mW ; 1 4 5 0 n m, 5 0 
mW ;1410nm, 200 mW ;1400nm» 50 mW, (D^Z) iz:^^^^^ 
(C4iS:g"rfeoT=fo, 1 4 6 0 nni, 2 0 0 mW ; 1 4 5 0 n m, 5 0 mW® 2 
?S*Oli^*M>i> ( 1 4 6 0 n m{Cj£v>?^;S) 1 4 1 0 n m, 2 0 0 mW ; 1 
4 0 0 nm, 5 0 mW(D 2 MS<^M:RM^e.^ (1 4 1 0 n m^Ciav^M;R) «5 0 n 
^l||4^TV^-5<^>-e, _LM b^Hl (Z) 2 ig;R®^H(^)#^i:^trT:-fe-5o 
[0 0 4 3] 

c:tlS:^»6?flCx&>^Sil, HI ;i 11, X I 2, A,13, ||2 

©M;Rlf$:A2 1, X2 2, 12 3, (Pill, 112, 113, •••>12 

1, 1 2 2, 1 2 3, "O > mi(Dm:Sim<Dm^L^m.^^ 11 m2(Dm^m<D 

MiiMS;R%12c, tL^t^. 1 1 c fcj:t>*l 2 cCD||*'53 0 nm- 7 0 nm 
T'&tlliisVN, t-fcL. m^tMnX cCD^mit. nM;R(A,l, 12, 13, 

X n) (Dm^moj-^u-ti^^n^np 1 , p2, p3, pikdh^ 

lc = (llPl+12P2 + 13P3+-+lnPn) / 
(Pl+.P2 + P3+-+Pn) 

[0 0 4 4] 
CH2||5gM] 

EI5tt, :$:f6^<Z)||2||JgM(Z)^"7>fiifiif|(Z)#figS:^LfellI'r\ ftJ#^«T' 
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) (D^mm^y^y^^^vm^^^n^^mmmyr^A (dcf) izm^Lx\'^^r=. 

-etl-rtlM^-SM^fi^jirSH^tJIgS a, 5 b (LDM- 1 fejcCKLDM- 2 
') T'MIHStlTVN^. LDM- 1 J3<fetJfLDM-2cDM3%M;Sli^tl^tlA 1 
^J:t>'X 2T'fe-5o ^f#2a, 2 b li-^MHT'^-So 

[0 0 4 5] 

Jl^^mVX. X 1 iS^V^?. ZCDrntt"^. a2-a-l=25±15nni, •tf£t>-^ 
, 10niii<;i2-;il<40nni. "efeS J: e) tCf-So ^fc. ^(Dm-^m^M 

(Diutimm-t^fc^. jj^^^m^rnxw-m^j^y^^'^ hjvt>m'^n^. mmmtvx 

it. a.l = 1 450nm, A,2 = 1475nm, -efe-So ^.ODi:^, 1 4 

6 0 — 1 6 2 0 nmx^mt^y^^^ N;i/*^#e>ti-2>o 

[0 0 4 6] 

^fc, $tWfiiS:cD:^/h7b^r^®fc^^^VA^'^{ctt, ■5^;i/^>r h:7T'f Ai:i/U 

hyr-(A^mmizmmLr:i:^i)mmmi!}'^i&^^o zitia, ^;i/^-r h ^'r^f a 

{CJ3Jt-5^V>ffJ#lt±iH?2l^«ii!c 1 460—1620 n mT'^Sg^<Z)MS:^-t 
-5:^)^, i/U;577T-r A}Cfei1-'g)^V>flJ#«A 2+130 n ni^^{C|SS tl-5 
«?)T'fe-So ^©J^:^, i/U :«7:7T-r A$:talSlCSSSb7^#-a-, J|i«J^2+13 0n 

m^v^m^mx. yvitjy7>(A0m^izj:^mmm<D^^t imm) hj^^^c 

[0 0 4 7] 

r=.i!bmm-t^. mzmmmxitmm^m^zmmizmmi'rcttK ^msmmmx 
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u 7 T >r A 1 1 *^ e) mit-r So 

[0 0 4 8] 

Al l(7)lir^3t'e«^|Bl{C^bT#miC, ag^gX 2 0i5&®3te(35*S:;Kl^t-'S^|^ 

, #t>*$/U:ij7y-rAl 1 {CAWbTe/U;!j7T>f 1 m 

Itfe^, h:7T'f Al SrM^-rSo 

[0 0 4 9] 

Jl^^mVX, X liS^XJ^X ZCDMi)"^. a.2-;il = 25±15nm, -tt^iD^ 
, 4 0 nni>a, 2 - A, 1 > 1 0 nm, T?feS i: ^ iCt -So ^CDi:^, 5^;i/^>f h 

> J!^;v^M;^Js5cT'TOJ&;^^^ N;i/*^#^4X'5o mmmt LTl±, X 1 = 1 4 5 0 

nm, a 2 = 1 4 7 5 nm, X&^a Z<Dt.^. U^^l 460—1 620nni 
[0 0,5 0] 

mi It. ^^m(Dm4:mmm(D^'rymm^(Dm^^^Lr^mx. msmmm 
nmuvtdMmmx&^ti'^. &.r<D^.tiii5^izm^jt^o m^mmmxitrnMytm 

(DRmm^X'&^yr^/i^v-v^^ yif^nmLX\>^^i!3^. 2jc||4||J6MT'ii 
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[0 0 5 1 ] 

JV^^M^LX. ^ l^^Xf?. 2<Dmiii^. ;i 2 -;i 1 =2 5 ± 1 5 nm, t-^t>t> 
, 4 0 nni>X 2 - ;i 1 > 1 0 nm, V&^^^iZ^^o "t^;!/^-^ h 

, jsvNM^Rj^T'^jej&x^^ VAff^nhn^. WimmhLi,x\t. a i = i 4 5 o 

nm, A2 = 1475nm, "Tfe-S., Z.(DiL%s 460~1620nm 
[0 0 5 2] 

^8i±, :i^^m<D'm^m:mm(D^'7ymmi^oimm.^mhrz.mx. mAmmm 
x^\>\ 

[0 0 5 3] 

$IW^Iilt^^^Mfct-So *^J6M«)«^!^T'li, 7^;i/^-r h:7T-rAi a, i 
b i:S/U:*^T'Y^'?l 1 a, 1 1 b $:/J^M^^CiB«LTV^^fe^b, -e®^rJ#;^/^s 

[0 0 54] 

t=.^(DX^^ff^. *^mMT'li, t/U pJj^T^A'l 3 a, 13 b ^-feiH^g^-ec^ 
t)a)$:ffiV^TV^§o -e(Z)^illlSif&Tfe-g>>>U;5j7T-f Al 3 a, 1 3 b tt, -B. 
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IZi&m^mm^m-t^^mHyy hyr^J^ (DSF) ^1. 3 /ime/>^'';I/^- 
[0 0 5 5] 

[0 0 5 6] 

)]/^^MVX> X liD^X:^^. 2(D^tf^. X 2 - X 1 = 2 5 ± 1 5 nm, i-?&t>t. 
, 4 0 nm>X 2 - ;i 1 > 1 0 nm. T'S>S J: ICt" 5o i: ^ ^ t^^'I'^^ 1" 

[0 0 5 7] 

iJtffiMilbTli, ^l = 1450nm, ;i2 = 1475nm, T?feSo Z.COi: 
^, 4 6 0 — 1 6 2 0 nmT-^S?5i:^^^ h;i/7b^#^tl-5c MCO 

mmmthxit. ^mm^ot/v ^jy 74 ^t^xDSF ^m^^t=.m^. ai = 

1 4 2 0 nm, ^ 2 = 1 4 4 5 n m, "TfeS, 1 4 3 0 1 5 

9 0 nmT^S^X/^^^ h;i/75>^#e>tl-5o $^(C, if n^^-fCii^* 1 5 5 0 n m# 

[0 0 5 8] 
[S7^JgM] 

SlOli, *^HH(Dm7^MM®^V>iti|IS#§©^^$!^L7^c|§lT% ^iH;^ 
h v'T'f iMffiVAfe lmitlfli^fi^S:fflv^TV^S*^, 2{5:^7|gJfeMli5^;i/^>r 

h7T>fAla, lb$:2M^V^. ^tl e>(DCfrr4lCfrJ#^ffc||l 5 $:MVA7^: 2 S 
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[0 0 5 9] 

J^'^^ h)\^Oy}^-^m^ti^'mi 5 6 0 nm, Mig^^X/^^' h ;K^^ffii[lg*^S^ 2 

0 0- 1 6 5 0 nm(Dm.^i^\ZiQ\\X±^iS^tAmnmi\L^nmzn^A7L^. 
[0 0 6 0] 

(Dy^Jl'y^f hyy^ A 1 a, 1 b tC:9-SBLTV\-5o 
[0 0 6 1] 

mi lit, ^nm(Dmsmmm(D'y'^ymMm<Dmm.^^i^r=.mx. i^^y-^y 

ifijiillli, N ^'T-fAl, n:;i/tf'^A (E r ) ^:&D r-f A 2 1 , 2M 

0^mn%Woa, 5b (LDM-1, LDM-2) , ^ J: tJ^ 2 2 , 6 

&^i-So LDM- 1 (Di!jj@3^&?^«l±^l 4 3 0 nm, L DM- 2 <Z)i&^B3^^;R 
ii/^ 1 4 8 0 nm-efe-g>c E r ^;(m:7 T -f E r ^*tI5=-;i'^-f h "7 T 

-fA, E r^i«I7^y'fl:%:7T>f A, E r^^Dt/y ;!J7T-r>'^'J&i^■e^§c Er^ 
J&tI"7T>r A©fa#«:^**^lCig;tT 153 0-' 1570 ninlC>?./^^' h;KZ)lJU:«)^ 
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